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APPLICATION FOR UNITED STATES PATENT 

SURGICAL CLIP APPLIER 

SPECIFICATION 

Background of the Invention 

The invention concerns surgical apparatus and techniques, 
and particularly relates to microsurgery, for example involving 
closure of blood vessels of about very small size, usually done 
under a microscope, or endoscopic repairs, or repairing vessels 
difficult to access, for example in a deep recess or hole 
permitting only a narrow tunnel of access. 

Microsurgery, such as in plastic and reconstructive surgery 
neurosurgery, replantation of limbs and appendages, hand surgery 
endoscopic and arthroscopic procedures, often involves the need 
to suture or otherwise close wounds on extremely small tissues, 
including blood vessels of 2mm external diameter and smaller. 
The very small vessels often need to be united or reunited 
together, in a procedure known as vascular anastomosis. 
Sometimes a large number of these anastomoses are required. 
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in small vessels it is usually undesirable to employ 
suturing, because suturing invades the interior lumen of the 
vessel and can cause problems of restricting blood flow and 
promoting clotting in the lumen. 

For these reasons implements have been developed for 
applying very small non-penetrating clips to the walls of blood 
vessels. Some of these clips and application procedures are 
shown in Kirsch Patents Nos. 4,586,503, 4,733,664 and 4,929,240, 
and these patents are incorporated herein by reference. In 
addition, an implement called VCS Clip Applier System is marketed 
by Auto suture Company, a division of United States Surgical 
corporation of Norwalk, Connecticut. The VCS Clip Applier has 
three different sizes of stems, and of clips dispensed and 
secured by the tips of those stems, including a small size for 
microsurgery applications on vessels of 2inm external diameter and 
under. The VCS Clip Applier is manual and one-handed in 
operation. The surgeon carefully places the tip of the stem, 
which is forked and fed by a magazine of clips, at a position 
where the C-shaped clip, when applied, will engage in non- 
penetrating relationship against two everted layers of tissue. 
When the clip is dispensed it is squeezed inwardly, deforming the 
clip to a smaller size. To do this the surgeon squeezes together 
two thumb/finger wings extending out from opposite sides of the 
tool's handle near the tip end of the handle; this squeezing 


2 


motion is effective to slide a linkage piece in the stem, 
causing, at the tip of the stem, inward clamping and dispensing 
of the clip. In a longitudinal split or line of juncture on a 
blood vessel or between blood vessels to be joined, the VCS Clip 
5 Applier is used to apply the clips closely and accurately 

together for hemostasis. The clips are left in place and need 
not be removed. 

Particularly in the smallest version of the VCS Clip 
Applier, useful on blood vessels of 2mm in external diameter and 
10 smaller, there is a problem in maintaining the stem tip steadily 
■,5 in position while squeezing the wings of the handle to install a 
■:.g clip. This is done under the microscope, and often it is 
ffl difficult to apply a clip accurately. Even if the surgeon has a 
ffl very steady hand, the requirement of muscle contraction to 

Cj35 squeeze inwardly on these handle wings almost inevitably causes 

•••^ 

LI t 

1==^ some small movement at the tip of the clip applier stem, at the 

3 very instant of clip application. The result is an inaccurate 
application of clips. 

Another problem arises in use of the VCS Clip Applier, even 
20 the medium or large versions, in an awkward location such as a 
deep recess forming a very narrow access hole where stitches 
could not be made and the elongated clip applier is needed. 
Sometimes the narrow access does not allow the required squeezing 
of the thumb/finger wings, because of the excessive forward 
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location of those wings. 

A solution to these difficulties is provided by the 
invention described below. 

Summary of the Invention 

In the invention described, the difficulty of holding the 
clip applier perfectly steadily under the microscope while 
applying a clip is overcome by use of a flexible cable or 
hydraulically tubing attached to the handle, enabling the 
requisite force to be applied remotely and indirectly. The 
invention applies to any surgical clip device in which clips are 
applied from the end of a stem by movement of an internal member 
within the handle, so as to cause movement of a clip applying 
component in the stem of the device, which deploys, crimps and 
applies a clip. In the case of the VCS clip applier described, 
this movement of the internal movable member is caused by 
squeezing the wings of the handle inwardly, but other motions 
could be involved. 

The remote actuation provided by the invention also solves 
the problem of narrow access which would restrict deployment of 
the VCS instrument. 

Thus, in a preferred embodiment of the invention a device 
for applying non-penetrating clips to very small blood vessels or 
other small tissue separation sites includes a hand-held clip 


applier and a flexible cable release or hydraulic actuator or 
other flexible remotely-actuated device for delivering a 
compressive pushing force to the internal movable member of the 
clip applier without applying force directly to the hand-held 
clip applier, thus isolating any vibration or unsteady movement 
from the clip applier tip- The clip applier in a preferred 
embodiment is capable of applying and securing clips to blood 
vessels 2mm and under, and this clip applier may be of well-known 
construction such as the product Auto Suture VCS, with an 
important modification. The tool has a handle suitable for 
gripping in the hand, a clip storing and dispensing stem 
extending from the front end of the handle, and a tip at the end 
of the stem including means for dispensing and serially applying 
metal clips in non-penetrating engaging configuration against 
sections of tissue on either side of a wound or separation, to 
clamp the two sections together for hemostasis and regrowth. The 
dispensing means is activated on the receipt of an axial force to 
a clip-applying component of the stem. 

Within the handle is a movable member which, when caused to 
move by a force applied from outside the handle, is effective to 
cause movement of the clip-applying component in the stem such as 
to cause dispensing and application of a clip. Further, there is 
a linkage of appropriate form within the handle, engaged with the 
movable member in the handle and extending to a position so as to 


be capable of receiving a pushing force from the exterior of the 
handle. The movable member and the linkage means can be one 
piece if desired. The flexible actuator, if in the form of a 
flexible cable release device has, a cable sheath and an internal 
cable capable of delivering a pushing force through the sheath, 
typical of a flexible cable release for a camera. A thumb button 
at a remote hand-grippable end of the cable release applies a 
pushing force to slide the cable through the sheath in order to 
cause extension of a pusher tail piece at a proximal end of the 
cable sheath when the thumb button is pushed. The proximal end 
of the cable sheath is secured to the clip applier tool's handle 
such that the pusher tail piece will apply force to the linkage 
means in the handle upon application of thumb pressure, thus 
advancing the linkage means and the movable member in the handle, 
and thus advancing the clip-applying component to dispense and 
apply a clip. This pushing force could also be supplied by a 
flexible hydraulic actuator, such as a syringe and tubing and 
sterile fluid, all standard equipment in operating rooms. 

It is thus among the objects of the invention to make far 
more effective and reliable the use of a surgical clip applier 
for closing tissue separation sites, by modifying the clip 
applier to receive its actuating force through a flexible, 
remotely operated device, supplied by an assistant or via a foot- 
pedal, thus isolating the instrument from hand movement and 
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allowing for use in narrow, difficult positions. Replacing the 
squeeze wings at the tip end of the tool handle with a remote 
release permits the tool to be used endoscopically or in deep 
inaccessible areas, by holding the tool near the base end rather 
5 than the tip of the handle, as one might handle a small paint 

brush or a long screwdriver. These and other objects, advantages 
and features of the invention will be apparent from the following 
description of a preferred embodiment, considered along with the 
accompanying drawings . 

0 

Description of the Drawings 

Fig. 1 is a perspective view showing a prior art clip 
applier with which the invention is concerned. 

Fig. 2 is an exploded view showing components of the prior 
5 art clip applier. 

Fig. 3 is an enlarged partial view showing important 
internal components of the prior art clip applier, to which the 
invention is applicable. 

Fig^^M^^^ a further enlarged, exploded view showing key 
0<t7 components. 

Fig. 5 is a view showing a device according to the 
invention, incorporating much of the prior art clip applier. 

Fig. 6 is another partial exploded view of the clip 
applier' s key components, with improvements pursuant to the 
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invention . 

Fig. 7 is another partial view showing components of the 
modified clip applier. 

Fig. 8 is an exploded view with part of the shell of the 
modified clip applier removed, revealing the modified assembly. 

Fig. 9 is a plan view showing an alternate form of the 
invention . 

Fig. 10 is a sectional view of the device of Fig. 9. 

Description of Preferred Embodiments 

In the drawings, Fig. 1 shows a prior art clip applier 10 of 
the type marketed as VCS Clip Applier by Auto Suture Company, 
Division of U.S. Surgical Corporation of Norwalk, Connecticut. 
This clip applier is described above and is effective to dispense 
and apply a small clip for closure of tissues in microsurgery, 
from a tip 12 of a stem 14, extending from a handle 16 that the 
surgeon holds in the hand. A pair of thumb/finger wings 18 are 
squeezed together by the surgeon when the tip has been correctly 
placed and a clip is to be applied. Shortcomings of this device 
are described above, particularly for microsurgery on blood 
vessels under 2mm on other very small surgical sites, the clip 
placement being performed under the microscope; and for 
endoscopic surgery or other use in narrow, difficult areas. 

The clip applier 10 has a rotation wheel 20 to enable the 
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surgeon to adjust the rotational orientation of the stem 14 to 
any desired direction. This wheel is not needed in a revised 
round handle described below. 

Fig. >s2, again showing the prior art clip applier 10, reveals 
the important internal components which effect clip dispensing 
and with whiah the invention is concerned. The handle 16 
includes two shells or halves 22 and 24, shown disassembled in 
Fig. 2. The thumb/finger wings 18 are shown removed from the 
shells and indicating that these components have long legs 26 
which pivot in the bottom end of the handle, on a pivot pin 28. 
When squeezed towam one another in the assembled tool, these 
wings 18 are effective to push outwardly by camming action a 
triangular-shaped movable member 30 which is biased downwardly in 
the handle by a compression coil spring 32, toward the normal 
resting position shown iri^Fig. 2.. The wings 18 when squeezed 
inwardly engage sloped surfaces 34 on the triangular movable 
member 30 to force that member upwardly, and this in turn forces 
upwardly (outwardly) a clip-apVlying component 36 which is 
generally C-shaped in cross section and which rides along the 
stem 14. When the clip-applying aomponent slides upwardly, it 
causes a clip to be crimped and dispensed from the tip 12 onto 
the tissue to be closed or joined. Vhe movable member 30 has a 
tubular stem 38 that is connected to me clip-applying component 
36, so that sliding motion of the movable member 30 causes the 
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same motion of the fclip-applying component. 

As seen in Figs\ 2 and 3, the reason for the hollow movable 
member 30, which has a bore throughout its length, is to allow a 
rod 40 to pass through the member, up to near the tip of the clip 
applier, where it advances stored clips in a magazine in the 
stem, each time a clip is dispensed. The rod 40 is biased toward 
the advancing direction by a roll-up metal spring 42, which has a 
tail 44 secured in the handle and which engages against a 
contoured tail part 46 on the rod. Fig. 3 shows the spring 42 
engaged against the contoured tail part 46, urging the rod 40 in 
the advancing, forward or upward direction shown by the arrow 48. 
The tail part 4 6 rides in a channel 50 formed in the handle, 
preferably formed in part by each of the halves. As can be seen 
from Figs. 2, 3 and 4, the roll-up coil spring 42 nests against 
the tail part 4 6 on the rod and advances in the rolling-up 
direction to push the rod and clips forward (upward) with a 
relatively light pressure, until all of the clips have been 
dispensed. 

All of the above describes the prior art VCS Clip Applier, 
and further details regarding the clip magazine and the manner of 
dispensing are not important to the understanding of the 
invention . 

Fig. 5 shows the invention. A flexible, remote force- 
applying device 52, mechanical or hydraulic, is attached to a 
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modified form of the clip applier 10a, at a tail end 54 of the 
tool's handle, and the thumb/finger wings 18 are eliminated. 
Figs. 5-8 show the modified instrument, which preferably is 
cylindrical. A cylindrical handle 16a allows elimination of the 
swivel wheel 20, not needed when the handle is round. 

Ae shown in Fig. 5, the remote device 52 may comprise a 
simple cable release useful with a camera. Such a cable release 
has a flexiSble cable sheath 56 and an internal flexible cable 
capable of de\Livering a compressive pushing force through the 
■^heath. A thumk button 58 at a remote end of the device serves 


receive thumb Sorce, while a hand grip 60 permits comfortable 
gripping. Thus, thevgrip area 60 is held between the fingers 
while the thumb is useci to push in on the thumb button or plunger 
58, and this causes a taiSl piece 61 (see Fig. 6, not shown in 
Fig. 5) to extend out of a isail end 62, or proximal end relative 
to the device 10a. The tail p\ece as it extends from the 
proximal end 62 of the cable release device engages and slides 
forward a component in the grip appl\er so as to cause the clip- 
applying component 36 to slide forward and dispense a clip, 
without movement at the place of contact. ^ 

Although several different arrangements are possible for 
transferring the motion and force of the cable release's tail 
piece 61 into motion of the clip-applying component 36, Figs. 6 
through 8 show one preferred structural arrangement, particularly 
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for use with the VCS clip applier as that instrument is 
constituted. The internal mechanical aspects of the clip applier 
handle could be modified or manufactured more efficiently to 
reflect the omission of the thumb/finger force wings 18, and if 
so the internal components added pursuant to the invention could 
be different and simpler. 

T^e tail end 54 of the clip applier' s handle 16a is fitted 
with a female thread in a bell-shaped fitting 64, since the cable 
release device 52 typically has a male thread on the end of the 
metal tail or prb^ximal end 62. Thus, the cable release is 
screwed into the back end of the clip applier, although the two 
could be manufactured a^ one single, non-separable unit if 
desired. The prior art cJsip applier mentioned above has been 
sold as a disposable instrument, and this can be a consideration 
in including a screw fitting. Fig. 8 shows the screw fitting 64 
seated in the tail end of the handlSe for the purpose of screw 
assembly with the cable release. ^ 

Fig. 6 shows the handle disassembled with the two halves 22a 
and 24a lying beside the clip advancing and applying assembly 
which comprises the position adjustment wheel 20 (optional) , the 
stem 14, the clip-applying component 36, the compression spring 
32, and a revised movable member 30a (ramps not needed) , 
connected tubular stem extension 38, and the clip magazine rod 40 
with its tail part 46. Surrounding the rod 40 is an advancer 
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frame 66 which acts as a linkage member or linkage means within 
the handle to receive force from the cable release and transfer 
it ultimately to the clip-applying component 36 to crimp and 
dispense a clip. In Fig. 6, the rod has been assembled through a 
5 hole provided in an upper end 68 of the advancer frame, and the 
roll-up spring 42 of the clip mechanism is shown held back using 
a temporary pin 70 that does not form a part of the assembly. 
The spring 42 is held back for the purpose of assembling the 
advancer frame and attached components into the handle, then the 
10 pin 70 is removed. 

==y Fig. 7 is an enlarged view showing a portion of the device, 

with the advancer frame 66 assembled into the handle half and 

ffl with the roll-up spring 40 returned to its position of bearing 

against the rod tail part 46. These components 40 and 46 lie 

i:i5 within a central elongated opening 72 of the advancer frame, 

: i ; 
..- - 

^'Z allowing a range of travel for the roll-up spring. As shown, the 

™ upper end or forward end 68 of the advancer frame bears against 

the movable member 30a, thus being positioned to push the movable 
member 30a forward against the bias of the compression spring 32 
20 when a clip is to be dispensed. 

Fig. 8 shows the modified, remotely operable clip applier 
assembled, except that the handle half or shell 24a has not yet 
been secured to the handle half 22a. On assembly, the two halves 
can be retained together by adhesive or by fasteners. Again, the 
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positioning wheel 20 can be eliminated, and preferably is 
eliminated with the handle being made round so that it can 
comfortably be oriented in any rotational direction. 

As noted above, the remote actuation of the clip applier can 
5 be by flexible devices other than the particular type of cable 
release shown in Figs. 5-8. A cable device with a coarse screw 
thread could be provided, so that a twisting motion of an 
extending distal end piece will rotate a component on a screw 
thread to move it axially so as to apply axial force at the tail 
10 end of the handle, as required to move the linkage member and the 
movable member forward in the clip applier so as to dispense a 
clip. 

W Another simple alternative is shown in Figs. 9 and 10, where 

hydraulic pressure is used to move the linkage means and in turn 

":25 the movable member, via an alternative form of cable release 

device. In any of these alternatives the linkage device, i.e. 

'IZ the advancer frame 66, could be integral with the movable member 

30a (wings removed) if desired, or differently-designed internal 
components for applying the requisite axial force to dispense and 
20 crimp a clip could be employed, particularly if the clip magazine 
rod 40 and spring 42 were rearranged in position. What is 
important is that the flexible actuating device be attached to 
the tail end of the instrument handle, so as to be capable of 
delivering a remotely applied force ultimately to dispense and 
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crimp a clip into the desired position without requiring 
finger/thumb squeezing motion on the handle, particularly near 
the forward tip of the handle as was required previously. 

Fig. 10 is a simplified view, omitting the magazine rod 40 
and sprrtig 46, which can be similar to what is shown in the 
previous drsawings. Fig. 9 shows a remote plunger 80, which can 
be a syringe,\ e , g. a lOcc or 20cc syringe, or an adaptation of a 
syringe or someXother hydraulic piston and cylinder actuator. 
The plunger 80 ha\ a thumb actuable piston end 82 serving as the 
plunger, a grip 84 and a cylinder body 86. A valve 88 is shown 
at the tail end of th^cylinder, although this is not needed in 
normal circumstances, ^hydraulic line 90, comprising a tubular 
sheath which can be intravojious tubing or similar, is filled with 
hydraulic fluid, as is the cylinder 86, and this line leads to a 
proximal end cap 92 that fits ofeto and is secured to the tail end 
54 of the handle 16a of the clip \pplier 10a. The hydraulic 
fluid is an internal medium in the sheath effective to transfer 
motion of the thumb button to motion of the linkage means and 
movable member, just as the internal cablk in the previously 
described embodiment similarly acted as an mternal medium. 

i^^seen in Fig. 10, the hydraulic line 90 is connected via a 
fitting 94Xn this embodiment to a tail end 96 of the distal end 
fitting 92, which, itself comprises another hydraulic cylinder. A 
piston 98 within the o^inder 92 is pushed forward when the thumb 
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button/plunger 82 is pushed down to force hydraulic liquid out of 
the remcKte end cylinder 86. This movement of the second piston 
98 pushes ^rward a piston shaft 100, which engages the tail end 
of a linkage member such as the advancer frame 66 shown. As 
5 described previously, this is effective to dispense and crimp a 
clip from the instrum^t 10a. 

Fig. 10 shows that the second piston 98 has seals 102, which 
may be annular ridges on a rubber piston. Also, the figure shows 
fasteners 104 which may be used to secure the proximal end 
10 fitting 92 to the tail end of the clip applier handle, and thus 
=iD the remote actuator can be removable from the clip applier 

'•=Q handle, if desired. 

Although hydraulic actuation is described above, pneumatic 
actuation is also possible, with a similar arrangement of piston 
•!J5 and cylinder, thumb button, etc., in which case the internal 

medium of the tubular would be air or other gas. 
::S For purposes of understanding the appended claims, it should 

be clarified that the movable member and the linkage means could 
comprise a single piece, and in the claims these components are 
20 to be construed as one either piece or two. Even though these 
components are stated as two elements in the claims, the two 
elements can be connected together or integral and the movable 
member can be considered as the forward end of that unitary 
piece, and the linkage member or linkage means can be considered 
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